Perioperative Management of Cardiac Rehabilitation in Patient Undergoing Coronary Artery Bypass Grafting: A Case Report
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ABSTRACT

	Aims: To highlight the importance of early diagnosis, timely intervention, and structured cardiopulmonary rehabilitation in a high-risk patient with acute coronary syndrome (ACS) requiring coronary artery bypass grafting (CABG).
Case Presentation: A 54-year-old male with poorly controlled hypertension, recent smoking cessation, and a family history of cardiovascular disease presented with exertional chest pain and dyspnea. Initially misdiagnosed as pulmonary disease, his condition progressed to acute myocardial infarction, confirmed by ECG and biomarkers. Emergency direct coronary angioplasty (DCA) was performed, followed by optimal medical therapy. Due to severe triple vessel disease, he underwent elective CABG with three grafts (LIMA–LAD, SVG–LCX, SVG–RCA). Echocardiography showed preserved LVEF (58%) and diastolic dysfunction. Postoperatively, he was enrolled in Phase I cardiac rehabilitation, including early mobilization, breathing exercises, and nursing-led mobilization, with good hemodynamic stability and functional recovery.
Discussion: This case underscores the role of cardiac rehabilitation in the perioperative pathway of CABG patients. Early mobilization reduced risks of pneumonia and deep vein thrombosis, while multidisciplinary management enhanced functional recovery. Literature supports structured rehabilitation programs as safe and effective in reducing complications and improving outcomes after CABG.
Conclusion: Early diagnosis, prompt intervention, and integrated perioperative care—particularly cardiac rehabilitation and early mobilization—are essential to optimize outcomes in high-risk ACS patients undergoing CABG.



Keywords: Coronary Artery Bypass Graft, Perioperative Care, Rehabilitation

1. INTRODUCTION 
Coronary artery disease (CAD) is the leading cause of cardiovascular morbidity and mortality worldwide.1 Atherosclerotic plaque reduces myocardial oxygen supply, predisposing to ischemia and acute coronary events. Risk factors include hypertension, diabetes, smoking, hyperlipidemia, and family history. Coronary artery bypass grafting (CABG) remains one of the most frequently performed cardiac surgeries, with approximately 400,000 procedures annually in the United States, though trends are shifting toward percutaneous coronary intervention (PCI).2
Restoring coronary blood flow through CABG alleviates angina and improves myocardial function and cardiomyocyte viability. However, perioperative complications and comorbidities increase morbidity and mortality risk. To mitigate these risks, cardiac rehabilitation has emerged as a cornerstone of comprehensive management. Defined as a structured multidisciplinary intervention, it improves functional capacity, reduces complications, and enhances quality of life.3
This case highlights the journey of a high-risk ACS patient from early diagnosis to CABG, emphasizing the integration of perioperative care such as cardiac rehabilitation to improve outcomes.

2. presentation of the case
A 54-year-old male with a history of poorly controlled hypertension and long-standing asthma presented with worsening chest pain and dyspnea. Patient has family history of cardiovascular disease. In early 2024, the patient began experiencing intermittent chest pain on exertion, such as walking or climbing stairs, which resolved with rest and initially did not interfere with the daily activities. In June 2024, he developed worsening dyspnea and wheezing accompanied by chest pain, prompting admission to a secondary hospital, where he was managed by a pulmonologist first and later a cardiologist. He was hospitalized for four days and discharged with outpatient follow-up. On July 10, he was presented with intense chest pain at rest accompanied by diaphoresis. He was diagnosed with an acute myocardial infarction and underwent emergency DCA, after he was hospitalized for seven days and later referred for CABG due to triple vessel disease. 
Echocardiography revealed preserved left ventricular systolic function (EF 58%) with grade I diastolic dysfunction and regional wall motion abnormalities in the basal-mid inferoseptal and inferior walls. Coronary angiography showed severe triple vessel disease: 95% proximal stenosis in the LAD with diffuse disease, 80-90% stenosis in the LCX, and chronic total occlusion (CTO) of the RCA. Collateral circulation was observed from both LAD and LCX to the RCA. He was referred for and successfully underwent CABG with three grafts (LIMA to LAD, SVGs to LCX and RCA). He started on antiplatelet therapy statins, beta-blockers, ACE inhibitors and supportive therapy. The patient was enrolled in phase 1 cardiac rehabilitation immediately after surgery focusing on early mobilization and breathing exercises. Nursing care focused on monitoring for any signs of infection or complications and played a key role in mobilization which preventing complications such as deep vein thrombosis (DVT) and pneumonia. The patient showed good recovery with stable hemodynamics.
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                              Figure 1. Chest X-rayFigure 2. Electrocardiogram
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        				Figure 3. Coronary Angiography 



3. discussion
Following coronary artery bypass grafting, or CABG, patients may experience postoperative problems that lead to extended hospital stays or even death. Phase I cardiac rehabilitation interventions are required to help hasten the recovery process following CABG and avoid problems.4 Even though a lot of study has been done, more studies of research papers about safe and simple strategies that can be used in cardiac rehabilitation programs for postoperative CABG patients are still required.5,6 Examining safe and efficient phase I cardiac rehabilitation therapies for patients receiving CABG was the aim of this literature review. During the preoperative period and postoperatively until the patient's discharge, phase I cardiac rehabilitation was implemented in patients following CABG. Education and counseling, physical activity, breathing exercises, effective coughing exercises, inspiratory muscle training, and chest physical therapy are all part of phase I cardiac rehabilitation interventions, both before and after surgery.7,8 Hospitals that offer CABG services might use the findings of this literature study to establish standard operating procedures for the implementation of phase I cardiac rehabilitation.9 Although early mobilization is seen as a crucial component of postoperative treatment, it is unclear how this intervention should be applied in clinical settings. The information pertaining to the effects of particular early mobilization procedures on postoperative outcomes following abdominal and thoracic surgery is compiled in this comprehensive review.10 Following a cardiovascular incident or intervention, this phase starts in the hospital environment. The patient's physical capacity and willingness to endure cardiac rehabilitation are assessed at the initial evaluation. In order to preserve mobility and avoid deconditioning brought on by hospitalization, therapists and nurses lead patients through mild bedside exercises. While recovering from comorbid diseases or postoperative complications, the rehabilitation staff also helps patients with everyday life activities, teaches them how to handle stress, and makes sure they get enough sleep. Patient requirements are also thoroughly assessed, including those related to discharge planning, family education, and assistive technology.11  
CABG patients are at risk of postoperative complications such as infection, prolonged ICU stay, and impaired recovery. Phase I cardiac rehabilitation—including early mobilization, inspiratory muscle training, and bedside exercises—is proven to reduce complications and improve outcomes.9,11 Early mobilization decreases risks of pneumonia, deep vein thrombosis, and deconditioning, while structured discharge planning improves long-term adherence to therapy.10
Comorbid patients are more likely to be elderly and frequently female, may require particular care in the early post-discharge period, and are more likely to experience negative outcomes. According to the most recent data, patients with comorbidities, women, and older people have a far lower likelihood of receiving cardiac rehabilitation. Furthermore, CABG patients may not always follow recommended atherosclerosis risk reduction techniques.12 Complication rate: 8.3% of patients had complications following CABG, such as deep sternal wound infections (0.9%), stroke (0.9%), and infections (3.8%). Two important risk factors were age and duration of ICU stay. Risks of infection: diabetes, obesity, extended intubation, and a history of myocardial infarction are risk factors for postoperative infections. Complication patients exhibited greater rates of inotrope use (78%) and left ventricular dysfunction (78%) and needed lengthier stays in the intensive care unit and hospital. Infections and their consequences. Even in cases that are successfully treated, deep sternal wound infections (DSWI) can increase long-term mortality. Although they are uncommon (1-2%), DSWI is a significant consequence with death rates as high as 30%. Longer ICU stays and longer periods of mechanical breathing were observed in patients with DSWI.13
Recent studies confirm that early rehabilitation significantly enhances physical function, reduces ICU stay, and lowers readmission rates.13,14 Our patient, despite multiple risk factors, benefited from early cardiac rehabilitation, achieving stable recovery without complications. His case highlights the importance of integrating perioperative management with structured rehabilitation to optimize outcomes.

4. Conclusion
This case demonstrates several important things. Early diagnosis and timely intervention are essential in ACS. Structured perioperative care, particularly cardiac rehabilitation and early mobilization, reduces complications and accelerates recovery. Multidisciplinary collaboration among cardiologists, surgeons, nurses, and physiotherapists ensures optimal outcomes. Rehabilitation protocols should be standardized and initiated immediately post-CABG to enhance safety and recovery.
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